Atypical and typical neuroleptic treatments induce distinct programs of transcription factor expression in the striatum.
Atypical and typical neuroleptics, when administered chronically, can bring about profound but contrasting changes in schizophrenic symptoms and motor activation and dramatically modulate brain neurochemistry. To explore the transcriptional events that might be involved in this neurochemical regulation, we used immunohistochemistry and immunoblotting to examine the expression patterns of two bZip transcription factors, c-Fos and FosB, in the striatum of rats treated acutely and chronically with neuroleptic drugs of different classes. Typical and atypical neuroleptic drugs produced contrasting regulatory effects on a FosB-like protein of ca. 36-39 kDa, the molecular weight of truncated FosB (delta FosB). Chronic treatments with two typical neuroleptics, haloperidol and metoclopramide, but not with the atypical neuroleptic clozapine, led to markedly enhanced FosB-like immunoreactivity in the caudoputamen. Further, c-Fos-like protein in the striatum, considered a marker for the induction of antipsychotic actions by neuroleptic treatments, was downregulated by chronic treatment with the two potent antipsychotic drugs tested, but not by chronic treatment with metoclopramide, which has low antipsychotic efficacy but induces extrapyramidal side effects. These results suggest that chronic treatments with neuroleptics having different effects on cognitive and motor behavior induce different long-term changes in transcription factor expression in the striatum. Nevertheless, we found that neuroleptics of both classes regulated transcription factor expression in overlapping populations of striatal neurons expressing enkephalin or DARPP-32. Contrasting patterns of transcriptional regulation in these neurons may thus contribute to the distinct neurochemical and behavioral effects that characterize neuroleptics of different classes.